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opeai237i. Pendimethalin (Prowl®) in or oa sunflower seeds.
[valuation of analytical methodolegy ard resfdue data.

1. nelson, Chewist
esidue Chemistry Brancn, sty (13~70Y%)

k. Taylor, P.#. Tezo 25
fungicige/uerbicide Branch, ki (TS-767)

and

Toxicology Bramck (T$-763)
Hazard Evaluation Division

gichard . Schmitt, acting Chief
#estdue Chenistry Branch (75-76%9)

The Amerfcan Cyanasid Cospany proposes the establishuent of a tolerance
tor combined residues of the herblicide pendimethslin

[He{ T~2thylpropyl)e 3,4-dizethyl-2 6-dinitrobenzenanine] [Trade name:
Prowl®] and 1ts metaboltte, 4-[{l-etiylpropyljasine]-2-upthyl-3-,5-
dinitrobenzyl alcohol, ir or on sunflower seeds at €.l ppm.

Tolerances on several crops [soybeans, core, cottonseed) ara presently
actablished (45 CFE 1850.361) for aforesatd combined residues; .
tolerances on several other crops (e.g., wheat, peaauts, sorghsm) are

.. Currently co-pending. Eoth the proposed and established toleramces are =
“aYYUat . ppm. © . L T e e e ST IR s

& tesporary tolerance for the aforesaid cosbined residues fa or on

sunflower seeds at 0.1 pps was established in icteber, 1377 {a
re PP#TGLIS%6. 7

-

In the deve1camsﬁta§ stage, pencisethalin was also knowun as (L 92,583,

Conclusicns

1. A aitrosanine " o ———
has faentified as as {opurity iu technical
pendisethalin ‘and Frowl® Tne residue
level of this fepurity to be expectad fa sunflower seeds {or by~
sroducts} has been calculated to be <C.1 ppb. He defer 1o ToX
whether they require actual restdue analyses for Lhe preseace of
this jopurity in sunflowers.

2. The neture of the resfdue in plasts and anfxals s sufficiently
ungerstood. Pendinethelin plus {ts peazyl aicchol metabolite are
the resfdues of cencera. ‘

3.  Adeguate analyticel methodology (£C-GLC) ts available to enforce
the proposed tolerance, '
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&a. wesfoues, {f any, tn sunflower seeds and by-preoducts {weal, oil,
mulls, soapstock) ere sl expecied to wxcecd the proposec
toleraace level of 9.1 ppe {which reprecests the cordined methad
seasitivities of pencisethalin plus the penzyl alcahed
setapolite). totectable residugs were not encountered, ever dnder
exagoerated rats conditions.

ép. 50 residiue data were subuitted for sunflower forage. Its feed use
{s restricted by labeling, as s grazing in treated ffelds.

S. Based on the information cfted in Cenclusions 42 and 4b, there is
ne reasonable expectation of residues occurring in meat, =flk,
poultry, or egys a3 a result of the proposed uss.

6. There 15 ro conflfct between the proposed tolerance level and any
“faternational restdue Msit(s) for pendimethalia/sunflower sseds,
since there zre none {see attached sheet).

Becoasendations

{antingent upon & favoradle response froo TOX re sur deferrsl (see
fanclusioa £1) and if other toxicalogical zss LFS (crop rotatios)
conscerations peemlt, we could recomend {n favoer of the proposed
teleramie, '

 DETATLED: CORSIBERATIONS -~ -

P

manatecture and Forzulatice

~ techaical gerdimethalin

The manufacturing process for pensisethaiis technical was stalled fa
cur review {A. Smith, 3/8/75) of Ppa5F1556, which see.
The techaical product g

21-34% pure. One {spurity i3 noteworthy:

The foreulated product to be used s Frowl® herbicide {TPR Heg. #o.
741-~243-24), an spulsifiadlz concentrate containing 42.3% af aad 57.7%
fasrt ingredieats {cleared undev $180,10K01). Une gllen of foruwlated
product contetns & Tus. at.

_The Prowl farmulatfon alsc coatains




Assuming the residue behavior patterns of Prowl and its aitrosamine
component are similar, we would then expect nitrosanise residues in
sunflower seed of <0.l ppb {1.e., <1/1000th of the proposed tolarance
level for pendimetnalin). If 74X considers tats level toxicolegically
significant, then actual residue analyses by valfdated analytical
methodology will negd to be submitted for the nitrosamine cosponent.
¥e defer to TOX on this.

Prapesed Use

for the control of varfous spectified snnual grasses and broadlesf weed
species {n the cultivation of sunflowers, Prowl 5 o be applied
soil via hreadcast sprey or band treatment efther {mmediately before
planting to sunflowers or up to 6C days prior to planting, and preplant
{ncorporated.

Recommended application rates {bdroadcast besis; use sropurtionately
less for band treataest) vary between 1.0 to 3.0 pis of formulatien
{1.2., 0.5-1.5 1bs af) per acre, depending on the degres of
{nfestation, sofl texture and type, and geographic location.

he recomsesded Prowl treatment is 1o be eppiied either is 1C or swre
sallans of water or in 20 or core callens of Vigeld fert{lzer per acre

by ground equipnment or in $ or mere uallons of water per acre by -
ﬁm ,‘:»,l:.'.‘,t s Sl .,‘_ e S TR P R I L R S /'-r. ' E B T R

03 pet fewd forsge or graze YHvestock 1a treated suaflower fields. If
sunfiower crop less oCcurs due o weather conditions, suanflowers,
saybeans, or cottonm <an be replanted. Prowl-treated land cam be
planted to other cryps the followiag year,

Bature of the Zesidue

setabolisn studies of pendimethalin in various r.a.c.'s {corn,
cotionseed, soybeans, potatoes, peanuts, et al.) and asfmals (rats,
goats, cows) have previcusly beea submitted and reviewed (e.g., ref.
FP's 5F1556, 86173%-40).

in prief, pendirethalin is ansorbed from soils, translocated in plants,
and petabolized/degraded via oxidative pathways. Plaat residues
consist primartly of the parent compeund end 1ts oeazyl alcakol
metabolite, and these are considerad the residuss of concern., Other
components present in low comcentralion are delieved to be waricus
carboxylic acid derivatives. o pinding or conjusation of residues has
bEen nated.
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shile no data nas veen subadtted to specifically show the wetabelisn of
pengimetnalin 19 sunflower plants, we selieve he pehavier therein
wogld be similer to that in the otuer plant species stadied.
Accordingly, we consiger the aasture of tne residue In sunflowers s e
safficiant?y UnIerSLood.

In animals, extensive and rapic eetavolism/degradation end excretion of
pendimethalin residues has been shown to occur via eoxtdative pathweys.
Some deposition of residues occurs in tissues, but ne tonmdency towards
storage or conceniratios has been noted. The main sites for oxidation
are the 4-nethyl group on the tenzene ring and the E-alkyl side chain.
In addition to the parent compound and the beniyl alcohel metabolite, 3
varfety of setabslites~--uost of whiich appear to contafa gne or more
carpoxylic acic groups--nave bees reported as sinor compenzats of the
residue. de consiowmr the mature of the residue in anfmals to b
adpquataly defined; the parent and bearyl alcohol metebolite are the
restdues of conCern,

Analytical vatnadeloyy

Yesidues of pencdivetnalin {aka LL 24,553} wers detersinga as such in
samples of sunflower seed, straw, seal, oil, hulls, and soapstock by
aﬁ)?,t!ﬁ&? wethofeioyy eatsiling s Yeant ex**actiﬁﬁ onE Br Sere
clean=un steys llzﬁuiq-%i i mrtiii§n€ng andfor dnSJfﬁtiﬁﬁ
carguatography on Fiarisil}. and quantitatios oy glecirgn-caplure all,
with srocadural specifics dependent cn the the particular substrate
joeyolved, The validsted seasitivity of the sethgdelosy for
detergination of pesdireinsiin resiﬂenﬁ i each subsirate was reported
8% 0,05 ppu. {Actugd Hedt of detection s less thar 5,01 pow,j

Restdues of the benztl alcohal metabolite {aka (L 26:,347) in these
5Jh$*f& tes were extracted and clzanede-up by procederves similar {o thoss
for pendincthalin ser se, with the adiition of a derivetization step so
that tne benzyl aloopol metabalite was determined by tf-Gll &y its
acztvlated darivative., The validated sensifivity of the nethodology
for such determinstivn in escn sunstrals was slso regoried as 0.05
poc.  {Actual Viedr of detsctiou {s Yess ihas .01 pov)

W

fziidation nata wire sdpnitteg for
115 beazyl alconnl selavelite fros
straw, meal, uil, bulls, and SSé?é
the ranze of J.:8-5,0 peap recuver
and &4-1004 far ihe peszyl ai»w }
tess tpan or egual o 0,00
aleche) setavaiite.

he f¢€€¥€f 2{ mendtustaziia and
fizag gamples of sus ?Eeher SeEq
Tubstrates werz fortified a¥w
rassa B 7'}’§f,~q for yf‘t?:i*“*t?@}ff’
tanolize. Loatrsl valucs were
hoth pendimetnalin and {ts peazyl
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A trial of stailar setioos for detereiniay resfdues of pendiwmeibsalin
anid 13 benxyl alcehol natavelite in cottonseed has previsusly seen run
by Agency cadxists {in re PPISF15%8). Adequate recoveries (more then
or squel 1o 76%) were ebtainec from fortification at levels of .05 and
del ppm; blanks were less thas $.01 ppw.

4 confirmatory method for pendigethalin was discussed tz our {A. Smith,
§/8/7%) review of PPESF1556. It 1s based on a chromophoric reaction;
other nitroaniiide compounds reportedly do wot interfere.

e conclude that adequate analytical methodology s available for the
dateraination of pendimethalin and itz beazyl alcohel metsbolite in
sunflowsr seeds and related by-products and for enforcement of the
proposed tolerance.

&e;ida& pata

tata for pendimetralin ang venzyl alcohol setaboelite residues ia
sunflower seeds 2re submitted frow the states of &8, o, SE, T4, and L&
for the crop years 197% and 19377-74%. These date were from 12 fleld
studies involving aiffersot sofl textures (5}, percent osrganic satter,
suaflower varieties {11}, preplant {ncorporated treatmest rates

{U B4 G Tos, ai/A; maxima proposed rate, 1.5 16 ai/A), 2nd Prl's
{125-180 days). Two of the field studies {1875} were supmitted
previousiy with PPETGIS%6, and coastituted the residue base for the

esteblishment of the 8.1 ppa temporavy fulerancd on sunflower seeds.

In none of these 12 Tleld studies was 2 detectable residus oF either
pendisethallns or its benzyl alcohel zmetatslite (velidated methed
sapsttivity level for .each component, 0.0% ppw) reported. Al velues
sre inalcated to ve <G.05 ppm, gach component. The propesed ftolerance
Tevel, .1 ppe, raflects the conbingd method sensitivities of the two
components (pendimethaltn plus its penzyl alcohol setabolite) to be
reauiated,

Samples of sunflower seeds from I of the above Tield studies {50 and
B, 1979; 1.25-1.5 Yo af/h treatwsent rate) wers orocessed fnts refines
otl, mzal, nulls, aad soapstock. uBK were cbserved ia say of these
by-products based on the validated sensitivities of the vetnodelogy
(G065 ppm for ecach cowpouns in all cosmodities),

based on the availadle deta, we coacluse that residues, if any, of
pendimpthalin and 1Ls benzyl slcobol aeiabolite {n or on sunflower
seads and suaflower by-products {excepnt forage, for whichn oo restdus
dats were subwitied and no conclusion €an be drown; feed use of the
farage 1s label restricted) «111 not exceed (he prosused Lolerance
tevel of 0.1 ppw for sunflower sesds.
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sesidues In nweat, #3138, Pouliry, or bagas

sunflower forage {5 & Vivestock feea ftem, oyt 1ls feed use o the
instant case s pronibited by Jabel restriction. There s alse o lakel
restriction agatnst grazing in treated fielcs.,

Sunfliower by-products (meal, etc.}) are alse items of Yivestock feed,
and poultry feed s well, However, iince po detectadle residues
{validated nethod seasitivity, 0.05 ppm, for parest; elso, for heazyl
alcohiol metabulita; propused tolerance reflects thess combined
sensitivities) have been reported fr sunflower seeds or any by-products
gnder proposed (or exaggerstsd) conditions of use, no trausfer of
resfdues to meat, =11k, poultry, or 2453 s enticipeted.

Glher Coastdéerations

There 1¢ ne cenfifct oeluecen tne progesed tolsrance and {oternational
regicue Heit{s} for such 2 use (there are none; see attaches sheel).
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T3-769:R0B1x. nelsonigs:iX77324:6C#2:0€10:5/6/585 _
cc: BF, Lirc., ¥, welson, datts, FOA, TOX, EE8, EFQ, PP#OF2372
ABIiR S Guick:7/31/80: 0.8, Senmitt:7/21L/580



TNTERNATIONAL RESIDUE LIMIT STATUS

0F2373

CHEMICAL Pendimethalin PETITION )

v Reviewer: M fetsomr————
CCPR KO. None ’

Codex Status ' . . Proposed U. S. Tolerances

[ X7 Mo Codex Proposal 40 CFR 180.361

Step 6 or above

pendimethalin and its

Residue (ifStap 9): " ' pecidues |
None : - . metabolite [4~(1-ethylpropylJamino)-2-
: " methyl-3,5-dipitrobenzyl alcohol] :
Croofc)  Limit [2a/%c) - Crop(s) Tol. (rra)
None Sﬁnflower seeds 0.1
CANADIAN LIMIT : ) KEXTICAN TOLERANEIA
Residue: B T Residue:
None - ; - None
| Crop Limit (ppm). " Crop Tolerancia {npm)
Norie ' " "None
Notcér
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